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(57) Abstract: 

PURPOSE: To efficiently obtain the subject compound in 
which the chemical synthesis of a synthetic intermediate 
for medicines, agricultural chemicals, dyes, etc., is 
difficult by reacting a specific nitrogen-containing 
6-membered ring compound with a microorganism or a 
treated substance of its microbial cell in an aqueous 
medium. 

CONSTITUTION: A nitrogen-containing 6-membered ring 
compound expressed by formula I (R 1 is carboxyl, 
carbamoyl, cyano, formyl, 1-5C hydroxy alky I, etc.; R 2 is 
H or carboxyl; A is C or N) is made to react with a 
microbial cell (treated substance) of a microorganism, 
etc., selected from those belonging to the genuses 
Agrobacterium, Arthrobacter, Bordetella, Brevibacterium, 
Pseudomonas, Achromobacter, Comamonas, Erwinia, 
Bacterium, Corynebacterium, Serratia, Sarcina, 
Xarrthobacter, Alcaligenes, Flavo bacterium and 
Micrococcus in an aqueous medium to afford the 
objective 6-hydroxy nitrogen-containing 6-membered ring 



compound expressed by formula II. 
COPYRIGHT: (C)1 993, JPO&Japio 
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[«fiia tsh-«sc ( 1 ) 

Hfci] 

(AttsssK^s&BasRE^) T?*an-6^a*6ji 

*TflU8^*;ii&i[*«i , r.&TB-«5£ (II) 
[ft 2] 




(II) 
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(2) 



#S§¥5- 3 0 4 9 7 2 



[ftl] 



T 



(I) 



(±ehrs (i) f> r 1 ti*;w#*^;i«, fj)vn 
^■i)im. ->77i, ^iSi~5©tF 

*£*u AttMstus^s&faasJH^s^-r. fib, 

R 2 «t**Ifft*t/. A*t*#B^*S-ri*. R 1 

R, #;k5^9R, ^UfA^xU^AR, ya'JFt 
tXI, T^n^EA^-R. 3Tt-txM. x;!^ 

BHtet (ID 
Mb 2] 



A^Rl 



(II) 



(Jite-^S (II) if, R 1 , R 2 *5<t^A«_h|H-^ 
S (I) fP3t«Ufct*»3. ) Tr*3ft5 6-fcFB 

* 6 wmto&mnw&ffii, 30 

[0 0 0 1] 

Sm^CDSSft-^jftf MKTCftS 6 -t Hn+i'lf > J J? 
[0 0 0 2] 

antrum, em, jft*. »»*©»ipic*it*wia 

TIE«jitCT«3n^ lmidacloprid 

[0 0 0 3] 
[ft 3] 

50 



N= 




NH 



NNOn 



[0 0 0 4] t£3fE<fcD, fc!U >?>© 3#;fc<fctf6#fcB 

«*s*-rsft-&*0'&j«S)i«a*i»w*nT*fc. l 
a> u#«ft^w**s t j: d 3 mmmisntc \* u v> 

ft£r#r© 6 fiico^SKWicgms&^Ai-s^ffit* * 
XM*fc«7^n^Ai?^-S©-n5 1 >Bl^li** 

-T-5^*tl©ftsffltC±(3-3^>^ffl6fitCt FD+y 

;ps£*ATS^ffi*s»e>nTV»s*i («riHRg6 o - i 

9 6 1 9 3 ^ftiSitf^ 6 0 - 1 9 6 1 9 4^& 
[0 0 0 5] 

[isii^)Sft-r^fcfe©^a] 4^m*6«±ienajA 

t) 3 -K*^3* 6 SSifti^© 6 tefcSWWtC th'D 
(I) 

[0 0 0 6] 
[ft 4] 



cT 1 



(I) 



[0 0 0 7] (±iE-*£i$; (I) f, R 1 tt**#*5/ 

l~50tFn+y7MM, K*&2~6©7^3 
^>-*JP#r:;vS, AJ^+ytf-JH, *;i/#^->^ 
fMSfe«*+yASSSb, R 2 tt;JC*ISff$;fc« 

->;y*£SiL, A«^igji^*rctt^*ji^^ 
a-To fib, r 2 *t**Hfs*i/. Aatft*^^** 
-f<t§, r 1 ) T*$n 

s^sses^ft-a-^t. rynA^T-u^AJi, tjp 

R. j^aUHmE T^n^EA^-R, avtt 
XI. IJP'J^-?!, /Wf'J^AI. n'J^A^T- 
U'/AI, t?f7E itJWv-^-R, +it>hA^^- 
R, 7M'jnxE X^^A^T-'J^AiSfect^S 

te-*g£ (id 

[0 0 0 8] 
[ft 5] 

A^ ^Rl 

(II) 



ft 



[0 0 0 9] UEH« (ID 



R 1 



R 2 
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(3) 

3 

Att_hBHKSC (I) *^*ttL£g43?)o ) TM^ti 
3 6 - 1 H p^^S 6 *SSfl:-&«a)«fc&ft 

ksc an t«$n§o r 1 t:t^i$ni)K*ici- 

-hFD^/XfM, + 3- 

If 6 ft, mMW, 2-6 coT;i/n^^;i/^n;l/Sch LT 

[0 0 10] ±SB-«S: (I) T*3ft*£S*6JlSI 
It^tLTIt -3f>73F, 

P/WtU^AM ( Agrobactcri um) , 7 
-XPA7?-S ( Arthrobacter ) , 3p;P 
TT7l (Bordetel la ) , ^tV^^U^ ^ 
AI ( Brevibacteri um ) , v-jn. # H^E^" 
XM ( Pseud omo n a s ) , T^P^E^^^— K 

( Achromobacter ) , ziv^^XM (C_o 
m a m o n a s ) , ( E r w i n i 

A> * WfU^Ai ( B a c t c r i um ) , 
/t^f'J^AB ( Corynebacteri um ) , 
•fe^T* ( S e r r a t i a ) , It^v-^JR ( S a r 
c i n a ) , W>h/t^^- Jg ( Xanthobac 

t e r ) , TMU^XM ( A 1 c a 1 i g e n e 
A> * ^^WfU'JAi ( Flavobacter 30 

i um ) &<££/^nny#XJS ( Micrococc 

us) t«^««*«*6attft««£«r©«#*fctt 
e-HK* (i) v c*ans^**6JiiBft-&*©6fi:fc 

ftftM»K«Rttaftftl^ 

[0 0 11] Agrobacteriu m MfcJB-fSflt 
^%<hL'Tl'5, Agrobacterium r a d i 
o b a c t e r , Agrobac te t i um t um 
e f a c i e n s , Agrobacteti um v i 40 
s c o s um ftgffif6ft5. ftfftBfctt, Ag r o 
b a c t e r i um radiobacter NRR 
L B— 11291 (Agricultur al Research Service 

Culture Collection), Agrobac tetium 
t ume faciens I AM 13 12 9 (jICjKA 
^ J^ffl fllt^ WOT^feBT) , Agrobacteti um 
v i s c o s um I FO 1 3 6 5 2 (BJffl&A BE 

[0 0 12] Arthrobacter MfcJBT 
*tbTH Arthrobacter g 1 o b i f 50 
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0 r m i s , Arthrobacter f r a g i 1 

1 sft&WEffSftS. SftftJfcfck Ar t h r o b a 
c t e r globiformis I FO 1213 
7 (^fflffiA BEBWBEiJr) , Arthrobacte 
X f r a g i 1 i s EFRM P-4350 (XI 

s«^«^»xns«w^m) »*«*Wr&ftS. 

[0 0 13] Bordetel 1 a gfcgt~5%£®>£ 
bTteL Bardetel la bronchisep 
t i c a ftgff^tfSftS, fl#»fctt. Bo r de t 
e 1 1 a bronchiseptica ATCC 
46 17 (American Type Culture Collection) 
l-fetl^o Brevibacteri um jgfcgf 5tt 
4ftibTH Brevibacteri um b u t 
an i cum , Brevibacterium ket 
o g 1 u t am i c um ftgW^ns. ft*KJtC 
te, Brevibacter i um butanicu 
m ATCC 21196 (American Type CultureCol 
lection) , Brevibacterium k c t o 
glutamic um ATCC 1 5 5 8 7 (American 

Type Culture Collection) *fl^tfSft*. 

[0 0 14] Ps eudomonas KfcJgT5flfc£ft 
iLTH Ps eudomonasdacunhae , 
Ps eudomonas ma 1 t o p h i 1 a , P s 
e u d omo n a s ch 1 oror aph i s > P s 
eudomonas hydantoinophi lu 
m, Ps eudomonas put Ida , P s e u 
d omo n a s fluorescens fe g#^ Vf B 
tl&a M4fctf)\Z-\i* Ps eudomonas d a c u 
n h a e ATCC 1 3 2 6 1 (American Type Cult 
ure Collection) > Ps eudomonas ma 1 t 

0 p h i 1 a ATCC 1 3 6 3 7 (American Type Cu 
lture Collection) , Pseud omo n a s c h 1 
ororaphi s I F O 3 9 0 4 (MHSA M 
^W^50f) , Pseud omo n a s h y d a n t o 

1 n o p h i 1 um FERMP-4 34 7 ttHKW 
K*^«X31tS«W9E»f) * P s e udomon a s p 
u t i d a ATCC 2 1 2 4 4 (American Type Cu 
lture Collection), Ps eudomonas flu 
orescens I FO 3 9 0 3 (IJH&A SEBi 

v&tffi) m&mfznz* 

[0 0 15] Ac h r omo b a c t e r JgtC)gt"£» 
WitTH Ac h r omo b a c t e r x e r o 
s i B &gfly<fetf5ft5, JlftWfcK, Ac h r omo 
b a c t e r xerosis I FO 1 2 6 6 8 

(MfflSA mmm&m) <fiwwfsn*. comam 

o n a s M^Bt^fift^LTH C omamo n a 
A acidovorans , C omamo n a s A 
e s t o s t e r o n i ftgflMEtf SftS. 
\£, C omamo n a s acidovorans N 
C I MB 9 2 8 9 (National Collections of Indust 
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rial And Marine Bacteria Ltd. ) , C omamo n a 
_s_ testosteroni ATCC 11996 
(American Type Culture Collection) 

[0 0 16] Erwini aW:m«4*ftLT 
Erwinia h e r b i c o 1 a fo£fl*#Hf£ 
Mo A#tf9fctt„ Erwinia h e r b i c o 1 
_a ATCC 2 1 4 3 4 (American Type Culture Co 
llection) SPj&^frfSttSo B a c t e r i umjCj 
tStSftfcLTIt Bacterium c y c 1 o 10 
-o xy d an s. ftg»»tfsng>. WftSfctt, B a 
c t e r i u m eye 1 o-oxydans ATC 
C 1 2 6 7 3 (American Type Culture Collection) 

[0 0 17] Corynebac ter i u mM^Mi" 
^teft<hLTll Corynebac ter i urn 
x e r o s 1 s s&gtfW6h5. AttWfctt, Cor 
yncbac ter i um xerosis NCTC 

9 7 5 5 (National Collection of Type Cultures) 

&n*. S e r r a t i a jUKJU-rsftStt ^ 
iLTH S e r r a t i a liquefacien 
_s_, S e r r a t i a marcescens & Eifi^fc 

6tl§« ^frfftfcK* S e r r a t i a 1 igue 
faciens I FO 1 2 9 7 9 (BJfflifeA it* 
W^SW) , S c r r a t i a marccsccns 
I FO 3 0 5 4 (Mffl&A mmmnm . S e r r 
a t i a marcescens I F O 1 2 6 4 8 

wrnmx wmmsm 

[0 0 18] S a r c i n a Mfcjgf 5«t»fcl/T 
BU S a r c i n a lute a fcgaqgffSftS. ft ^ 
ffcftJfcte* S a r c i n a 1 u t e a ATCC 9 
34 1 (American Type Culture Collection) ^fiUgVT 
£>n%o Xanthobacter &\ZMT t 
LTte, Xanthobacter f 1 avus ^^f 
tfmfbtl*. ftffWfctt, Xanthobacter 
f 1 a vu s NCI MB 1 0 0 7 1 (National Col 
lections of IndustrialAnd Marine Bacteria Ltd.) ^ 

[0 0 19] Alcaligenes BfcJlt~£tfe£ft 
d:l/TH Alcal igeneseutrophu 40 
js^ Alcal igenes aquamar inu 
_s_, Alcal igenes faecal Is ^: Eifi 
mtft>nz> 0 ^flcWJrtt, Alcal igenes e_ 
utrophus ATCC 1 7 6 9 9 (American T 
ype Culture Collection) > Alcaligenes 
aquamarinus FERM P-4 2 2 9 (XH 
miitom&mXMfflimtffi) , Alcal! gene 
_s_ faecal is I F O 13111 (BtfflffiA 

wsmmtm mmfznzc 

[0 0 2 0] Flavobacteri 50 
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6 

f^fttbtli, Flavobacteri um s u 
a v e o 1 ens , Flavobacteri um _a_ 
minogenes , Flavobacteri um 
arborescens , Flavobacteriu 
m dehydrogenans , Fl avobac t 
e r i um h e p a r in um fa Eifi^Vf t>tl%>o M 
^ffafcli, Flavobacteri um suave 
o 1 e n s IFO 3 7 5 2 (MfflSA ®£BfW^ 
Bf) * Fl avobac ter ium am i n o g e 
ne s FERMP-3134 ttU^*R*£«I« 
SflSW^SBf) . Flavobacteri um a r b 

0 r e s c e n s IFO 3 7 5 0 (WH&A MW 
W^EBf) , Flavobacteri um d e h y d 
rogenans ATCC 1 3 9 3 0 (American T 
ype Culture Collection) , Flavobacteri 
umh e p a r in um IFO 12017 (Bf 

a wmmm mmvr&tiz. 

[0 0 2 1] Micrococcus MfcBT%#£ft 
LVXlt, Micrococcusvarians , M 

1 c rococcus morrhuae fo E Vf £ 
tl&<, ftffW tCWU Micrococcus v a r i 

a n s I AM 13 14 GfrK*^jSffl«£«r«35 
Bf) > Micrococcus morrhuae I 

am 1711 (yK^^mm^mmm) mmf 
[0022] zft*><Dm£m<Dmm\z&mr*mk#a£is 

tt, ^;Pn-x, v'o.^n-x, yu-fe 

[0 0 2 3] S«S«B2 0-40^ if £L<te3 0 
-3 St:, pHB4. 0-9. 0> lff*L<l45. 0- 
7. Or, **2 0-2 4eW8flE««"r*. *«)IB* 
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[0 0 2 4] £fc±fecO««-?#Sttfe«*^B#:£fc 
S„ W#g#*fPfflS««*&, J:8E©«fc'5fcLT-f-# 

fc«r***a*fc«. ^e*6jisift;^«f*aaD-rs. 

^£*6Ji3Rfc^4&©»flSttO. lXS5K~flRU» 
jfSKttl. 0-5. 0 2M%©t5HT§stnrr3., §s 
ftl«, 20-501C, £f £ L < ii 30-40 "Corns 
T, pHtet4. 0-9. 0. $?£L<«5. 0-7. 0 
TT, 2-24 BIRI, 2 0-2 4 H^g^jiMJi # 

[0 0 2 5] S#:©®:Btf£ftffl2lt3t§-&. *>/^ 

fe&^-tyO. 0 l~lMU>ilffi (pH 6-9) 

±ffi©*#TT?JH^E*«l*3T^**6l| 

[0 0 2 6] fc*, *»MT?V>5*eilffil4, **& 

**ttfc*-&ss* 6 
sn«6-tF n*^*** 6 Jtnfl:£#ri£. 

U ODSlf^l:±5*7A?DYh^77^-§-C 

[0027] Ma&L&.tsfc, *mw\z£-3T&znz> 



(5) #IS¥5- 3 0 4 9 7 2 

S 

RKfc£LT#fflfc4MlTr*r), fctx.tf3->77-6 
-t:1«n*>'fc:u^>*»6)BJK©*m#"C»«3-^n 
□ ^^-6-i7nntfU^>^tS, ft»©^tfetJ;D 

[0 0 2 8] 

2(7 SSX^lg, yjn-Xlg, K 2 HP04 0. 3 
g, KHa P04 0. lg, FeSOf lmg, MgS 
O4 5 0mg, MnS0 4 lmg£*l 0 0ml l:§f 
t5*S®«t^'\^#SHft 77Xa \zmft L 1 2 OJS 
fc*v»T2 o#ra«*l,&. 3 OflEfclMJl/fctMC. 91 
mMhtz^ >?=l— it- £LT©3 ->77 bf U >>> 
0. 2g, C u S O4 lmg£*jDLfc„ tl*^l 

±-?2 4mmmmistzm- 1 cstf&M* 1 a&^SM 

U 3 0i, 2 4B$IH, 160rpm«n-?'J->i 

0. 0 2^^7 7 7- (pH5. 5) t®Sffi# 
U &&&IB£«k'3T&fBU /HfrxSftft. 1 0 
OmlHJftSfcl. 0%3-y77k''Jy> (pH5. 
5) £2 0m 1 An 3 OKKM&Lfc. A-ftvXSS 

4=-fig#r©*Ig«HPLC, I R, :feckC£ 1 H — NMR© 

[0 0 2 9] 
5(9 [gl] 
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(6) 

m- l 
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Achromobacter xerosis (IPO 12668) 
Agrobacterium radiobacter (NRRL B-11291) 
Alcaligenes eutrophus ( ATCC 17699) 
Alcaligenes aquamarinus (FERM P-4229) 
Alcaligenes faecal is (1F0 13111) 
Arthrobacter globiformis (IFQ 12137) 
Arthrobacter fragilis (PERM P-4350) 
Bacterium cyclo-oxydans (ATCC 12673) 
Bordetella bronchiseptica (ATCC 4617) 
Brevibacterium butanicum (ATCC 21196) 
Brevibacterium ketoglutamicum (ATCC 15587) 
Corynebacterium xerosis (NCTC 9755) 
Erwinia herbicola (ATCC 21434) 
F lavobacterium suaveolens (IFO 3752) 
Micrococcus varians (IAM 1314) 
Micrococcus morrhuae (1AM 1711) 
Comamonas acidcvorans (NCI MB 9289) 
Comamonas testes teroni (ATCC 11996) 
Pseudomonas dacunhae (ATCC 13261) 
Pseudomonas mal tophi la (ATCC 13637) 
Pseudomonas chlororaphis (IFO 3904) 
Pseudomonas hydantoinophiluiti (FERMP-4347) 
Pseudomonas putida (ATCC 21244) 
Sarcina lutea (ATCC 9341) 
Serratia liquefaciens (IPO 12979) 
Serratia marcescens (IFO 3054) 
Serratia marcescens (IFO 12648) 
Xanthobacter flavus (NCIMB 10071) 



[0030] 1 H — NMR (DMSO-df ) 6 : 6. 
42 (1H, d, J<i,5 =9. 9Hz, H-5) , 7. 40 
67 (1H, dd, J4.5 =9. 9Hz, U.a = 2. 
4Hz, H-4) , 8. 26 (1H, d, J 2 ,4 =2. 
4Hz, H-2) , 12. 40 ( 1 H, bs, OH) 

[0 0 3 1] HliM2 
»X+Xlg, U^ilg, K 2 HPO4 0. lg, 
-Hf>gl g, MgSOt -7H! O5 0 0mg§* 
lOOmlfctftSSiM (pH7. 0) §IP7 
^XniC^fcb 1 2 0M\Zio^X2 Qftm%tMV1t. 3 

T. ) 2mlSillIl&. §fi*^lgffl_hT2 4WF^i§ SO 



#U&§(mg) 



2. 0 

1. 0 

3. 0 

2. 0 

2. 0 

3. 0 
2. 0 

1 3. 0 
1 0. 0 
1 2. 0 
2. 0 

1 9. 0 

2. 0 
1. 0 
1. 0 
1. 0 

7 2. 0 

2 4. 0 
1 2. 0 
1 9. 0 

1. 0 
5. 0 
1. 0 

3. 0 
1. 0 

1. 0 

2. 0 
1. 0 



iL&Se r rat i a marcescens (IF 
01 264 8) MtfPseudomonas flu 
orescens (IFO3903) & 1 
U 3 0K3 6Rm P'>^nAA->i-A-T?tg«U 

- (pH7. 0) fcMWfelltU *&$H»fc«fc-3T$Hi 

u nznrcmfazM&mmwLMm'biz 

ttJRWtO. 3%Triton X&£.tfQ. 1 % Ce 
thylpyr idiniumchloride &DuZ-fc±.'T: 1 Bf HBSlS^pj 
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12 



B£mg£r DEAE Sephacel, Phenyl Sepharose, Butyl To 
yopearl &£<Z);*7^A^ dv bifyy^-lzi: D*SKL 

[0 0 3 2] iiSlOO^l, 1. 5mM DC IP 
( 2 , 6-Di ch 1 oro indopheno 1) , 
0. lM0^;V;7r- (PH7. 0) 2. 0ml, 
100tf 13. OmM PMS (Phenazine Methosulfa* 

2 



*te) 100/il, 2mM-5M0Sf»j(t5OOMlS 
ijq*EJ6*IM6-r*, 3 0trci#E*«6 0 Onm© 

[0 0 3 3] 
[*2] 



[0 0 3 4] 



& m 



/L o f DW 



CaCh • 


2H 2 


O 


4 0 Omg 


H 3 BOs 






5 0 Omg 


C u S 04 - 


5H 2 


O 


4 Omg 


K I 






1 0 Omg 


F e S O4 - 


7H 2 


O 


2 0 Omg 


MnS0 4 • 


7H 2 


O 


4 0 Omg 


Z n S Oi • 


7H 2 


O 


4 0 Omg 


H 2 M0O4 


• 2H 2 O 


2 0 Omg 


HC 1 






2 0ml 



X * [*3] 

S-3 



Subs tratc 



S.marcescence 
IFO 12648 



P. f luorescens 
IFO 3903 





H M 


MM 


Nicotinamide 


2 13 


7 0 1 


Pyrazine 2, 3-dicarboxyl ic acid 


1 9 


3 


Nicotinaldehyde 


4 6 3 


8 2 5 


Pyridyl carbinol 


7 2 


8 5 7 


Pyridyl propanol 


N. D 


7 


Ethyl nicotinate 


4 6 1 


5 3 9 


Quinolinic acid 


3 9 


1 5 


Trans-3-(3-pyr idyl) aery 1 ic acid 


2 0 6 


0, 


3-Pyridyl acetic acid 


9 1 


4 7 


Pyrazine ami do 


1 7 


1 4 


3-Pyridinealdoxime 


2 9 3 


3 3 3 


3-Cyanopyridine 


3 3 


1 1 



N. D. :not determined 
[0 0 3 5] gSrafA-rs^JciD. ft*#»fl;*W£jfefi*H»i 
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(72)|g^# fell 

^H*«ISr1ji^Kll*BaBri000#S6 H 



(72)|§BJ# 
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